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THE CALM GUIDANCE DOCUMENT SHOULD NOT BE
IMPLEMENTED AS A REGULATION

The Advisory Group believes strongly that the CALM guidance document should
not be promulgated as a regulation nor implemented as if it had the force of a regulation.
As guidance, the CALM document provides the regulated community and the public with
a glimpse of the Department=s thinking on issues associated with the voluntary cleanup
of contaminated properties in Missouri.  As such, the document will provide members of
the regulated community and the public with a good general expectation as to how the
Department will administer the Voluntary Cleanup Program (VCP) and allow those par-
ties to plan accordingly.  As guidance, however, neither the Department nor any indi-
vidual applicant in the VCP would be rigidly bound by CALM.  The Advisory Group be-
lieves such flexibility is critical to the success of the VCP.

The Advisory Group very much appreciates the opportunity afforded by the De-
partment to assist in the recasting of the CALM guidance document.  However, the Advi-
sory Group also recognizes that this process is not a substitute for rulemaking require-
ments; which would include oversight by the Hazardous Waste Commission; analysis of
the fiscal impact of CALM; and a formal public notice and comment period.

DNR:  The department agrees, and has no intention of proposing the CALM pro-
cess as a regulation.

THE CALM PROCESS IN GENERAL

In any voluntary remediation program, the need for predictability is of primary im-
portance.  Parties must be able to accurately assess the time and expense involved in
performing a cleanup and obtaining a Ano further action letter" under the CALM guid-
ance document.  If either the expense or time involved is prohibitive, CALM will fail to
promote site cleanups, facilitate property transfers, and place contaminated properties
back into productive use.

SITE ASSESSMENT/CHARACTERIZATION

Section 3.1, on page 4 reads, Athe department intends to draft a separate site assess-
ment/characterization document in the near future which will provide more detail on the
department=s expectation for adequate SAC."

Suggestion: The Advisory Group agrees with the Department that a more de-
tailed SAC guidance is needed and suggests that the Department utilize
the CALM Task Force to develop such a document.

DNR:  The department  appreciates the offer for assistance in the drafting of the



SAC guidance, and will consider using a similar process in its develop-
ment as was used to develop CALM.

Section 3.1, on page 6 reads, Asites which pose an immediate threat to human health,
safety, or the environment are not eligible for remediation under the Voluntary Cleanup
Program."

Suggestion: Table 1 on page 7 lists non-aqueous phase liquids (NAPL) in
Asignificant quantities" in groundwater as an example of a site condition
posing an immediate threat.  The logical extension is that sites with NAPL
in groundwater are not eligible for the VCP.  The Advisory Group believes
this may be an unreasonable restriction � depending upon the meaning
of Asignificant quantities."

Sites, including FMGP sites, can have NAPL present in large
amounts without any immediate threat to human health or the environment
because of its immobility in the subsurface (e.g. a pool of DNAPL in a
deep stratigraphic trap beneath a site).  Conceivably, such sites could be
excluded from the VCP based upon the language in Table 1.  The Advisory
Group doe not believe this is the intent of the CALM guidance document
and suggests including language in the CALM guidance document clarify-
ing the Department=s intent.  Possible alternate language would be Anon-
aqueous phase liquids (NAPL) in groundwater in significant quantities and
with mobility sufficient to pose an immediate threat to human or ecological
receptors (e.g., seepage into surface waters, buildings or supply wells)."

DNR:  The department agrees.  It is possible for a substantial volume of NAPL to
be present at a site without posing an immediate threat.  In fact several
current VCP sites meet this description.  The CALM document has been
revised accordingly.

TIER 1 ANALYSIS

Section 3.3, on page 9 reads, AAdditivity of risk resulting from exposure to multiple con-
taminants at a given site should be considered in a Tier 1 evaluation for sites at which
multiple contaminants have been identified."

Suggestion: If multiple contaminants are present at a given site, additivity of risk
is only valid and appropriate for those constituents that affect the same
target organ system.  Consequently, there may be sites that have multiple
contaminants, but each contaminant may affect a different target organ
system.  The Advisory Group suggests that the Department remove the
requirement that multiple contaminants be considered in a Tier 1 evalua-
tion.  The Tier 1 methodology is already sufficiently conservative to ac-
count for any additivity of risk.

It would be more appropriate to consider additivity of risk in Tier 2
and Tier 3 site-specific evaluations when multiple constituents that could



affect the same target organ system are present.  There are several differ-
ent methods available for determining additivity of risk.  If additivity of risk
is to be considered, a method acceptable to the Department should be
provided in the CALM guidance document.

DOH:  The Tier 1 values, themselves, do not consider additivity of risks from
multiple chemicals.  Section 3.3 advises decision-makers to consider the
additivity of risks from chemicals that affect the same organ or system;
however, we agree that additivity of risks should be presented in any as-
sessments in Tiers 2 and 3.  For more about additivity, see the comment
and response on page 13.

Section 3.3, on page 10 reads, AIf the user determines or suspects that site conditions
are grossly misrepresented by the assumptions and methodology described in Appen-
dix A .... a Tier 2 or Tier 3 evaluation may be justified."

Suggestion: The Advisory Group suggests revising this sentence by removing
the phrase Agrossly misrepresented by" and replacing it with Anot consis-
tent with."  The phrase Agrossly misrepresented by" is too strong and is
inconsistent with other sentences in the CALM guidance document dis-
cussing movement to Tier 2.  In addition, use of such language could be
construed as establishing a threshold test for movement to Tier 2 which
would serve as a strong disincentive to participate in the VCP.

DNR:  The term Agrossly misrepresents" has been replaced with Anot consistent
with" throughout the document.

Section 3.4, on page 10.

Suggestion: Figure 1 on page 3, shows a direct path from Tier 1 to Tier 3 with
Department approval.  The existence of this pathway is also alluded to in a
statement on page 9 that Aif additional pathways are discovered or sus-
pected to be significant, the user should consider them in a Tier 2 or Tier 3
investigation."  The Advisory Group suggests including language in the
CALM guidance document that will clarify the existence of this pathway.

DNR:  Movement directly from Tier 1 to Tier 3 is possible within the CALM frame-
work.  For example, indication during the Tier 1 assessment  that a quanti-
tative ecological risk assessment is necessary, or that a multi-contaminant
groundwater plume is migrating within karst  geology, could be used as
justification to request department  approval for direct progression from
Tier 1 to Tier 3 assessment. Language has been added to clarify this
pathway in the CALM document.

Section 3.4, on page 11 reads, AThe basis for the Tier 1 assumptions ... grossly misrep-
resents ..."



Suggestion: The Advisory Group suggests revising this sentence by removing
the phrase Agrossly misrepresents" and replacing it with Aare not consis-
tent with."  The phrase Agrossly misrepresents" is too strong and is incon-
sistent with other sentences in the CALM guidance document discussing
movement to Tier 2.  In addition, the inclusion of such language could be
construed as establishing a threshold test for movement to Tier 2 which
would serve as a strong disincentive to participate in the VCP.

DNR:  The term Agrossly misrepresents" has been replaced with Anot consistent
with" throughout the  document.

Appendix B, Section 2.1, on pages B1 and B2.

Suggestion: Paragraphs 1, 2, and 6, refer to maximum concentrations.  Instead
of requiring the use of the maximum concentration, if the site owner takes
multiple samples for a single boring, the average for that boring should be
used to compare to the Tier 1 tables.  The Advisory Group suggests revis-
ing the CALM guidance document to include language that would allow the
use of the maximum concentration or maximum single boring average con-
centration.

DNR:  The use of sample result averaging within a soil boring column may result
in a falsely low apparent soil contaminant concentration.  Soil contamina-
tion is often present in zones or horizons within the soil column.  Averag-
ing analytical results from samples collected within a contaminant  plume
with those collected above and below it would result in falsely lowering
the contaminant concentration.  Further, the result of this approach would
be entirely dependent on the number of samples collected from each bor-
ing.  One could theoretically decrease the apparent contaminant concen-
trations at a site by extending the soil borings well below the plume, and
collecting additional Aclean" samples for inclusion in the average.  There-
fore, the department prefers the collection of discrete samples from each
boring, and comparison of the maximum soil concentration with the ap-
propriate STARC value.

Appendix B, Section 3.1, on page B5 reads, AUse of these levels for any purpose other
than setting risk-based cleanup targets for remediation of Voluntary Cleanup Program
(VCP) sites is not sanctioned by the department and is discouraged."

Suggestion: The Advisory Group does not understand why the use of these lev-
els is discouraged at  non-VCP sites.  If the levels are protective of human
health and the environment at a VCP site (and we agree that they are), the
same levels should be protective of human health and the environment at
non-VCP sites. It is inherent in the development of risk-based target con-
centrations that the level of protection provided by a given target concen-



tration not be compromised at any site where the same site-specific con-
ditions exist.  Given site X, whether or not the site is in the VCP has no
bearing on the protectiveness of the target concentrations.  The Advisory
Group suggests this language be removed from the CALM guidance docu-
ment.

DNR:  This statement was intended to reflect the department=s current position
that CALM will initially be used within the department only for VCP clean-
ups.  The department agrees that cleanup levels which are protective of
human health and the environment established using CALM at VCP sites,
should be protective for other sites as well.  The department recognizes
the great potential benefits of a unified approach to cleanup standards in
all programs, and the feasibility of using the CALM approach elsewhere
within the department is being evaluated.  However, certain  administrative
and regulatory issues need to be resolved prior to  a more widespread imple-
mentation of CALM.  The statement was intended only to prevent requests
by the regulated community for the use of CALM in other programs for the
time being, rather than to make a statement about the technical sound-
ness of universal application.

Appendix B, Section 3.3, on page B8 reads, A... scenario AB" assumes a child inciden-
tally ingests 0.1 grams of soil, with an exposure frequency of 250 days per year."

Suggestion: This assumption is inconsistent with the definition of Scenario B
provided in Section 3.2 (Figure 2) of the CALM guidance document which
limits the time children may be on site to less than 180 days/yr.  If children
are on site less than 180 days/yr, then it follows that the exposure frequency
should also be 180 day/yr.  Consequently, the Advisory Group suggests
revising the CALM guidance document by changing the exposure frequency
for a child to 180 days/yr and recalculating all Tier 1 STARCs for Scenario
B.

The default soil ingestion rate for an adult in Scenarios A, B and C
is listed as 100 mg/day (USEPA, 1991).  This value corresponds to the
recognized standard soil ingestion rate for an adult in a residential (sce-
nario A) land use setting, but not for either a commercial (scenario B) or
industrial (scenario C) land-use setting.  For both a commercial and indus-
trial land-use setting, USEPA recommends a standard soil ingestion rate
of 50 mg/day (USEPA, 1991).  Accordingly, the  Advisory Group suggests
revising the CALM guidance document to reflect a 50 mg/day soil inges-
tion rate for adults for scenarios B and C.

DOH:  EPA cites several values that can be used for soil ingestion depending on
different factors.  Although 50 mg/day is listed in the Exposure Factors
Handbook, many agencies, including MDOH, consider this value as only
appropriate for office workers and other �indoor� employee scenarios.
Since it is unknown what workers at future VCP sites may be doing, we



use the 100 mg/day value (that is also EPA guidance).  This is not an overly
conservative value as it does not protect maintenance workers, grounds
keepers, etc. whose default soil ingestion rate is the EPA-recommended
480 mg/day.  If the user wishes to move to Tier 2, they may use the lower
value if they can demonstrate that all future workers will spend all of their
time indoors.

Appendix B, Section 3.3, on page B8 reads, Awhere chemical specific data was not
available, the following defaults were used as dermal absorption factors.  Volatile Organ-
ics 30%, Semi-volatile Organics 10%, Metals 1%, and Pesticides 30%."

Suggestion: The above statement suggests that chemical specific data was used
to generate some of the dermal absorption factors.  However there is no
table presenting this data in the CALM guidance document.  For purposes
of Tier 2 evaluations, it will be necessary for users to have access to the
same chemical specific data that was used to calculate the Tier 1 STARCs.
Consequently, the Advisory Group suggests revising the CALM guidance
document to include a table of the chemical specific data used to generate
the dermal absorption factors.

In addition, the Advisory Group notes that the default dermal ab-
sorption factors presented are inconsistent with the latest USEPA guid-
ance.  The Advisory Group suggests revising the CALM guidance docu-
ment to use the following default values if chemical specific absorption
values are not available:  Volatile Organics 10%, Nonvolatile Organics 1%,
and Inorganics 1%.

DOH:  The ABS values were inadvertently left out of the parameter table.  They
will be added to the final.

DOH:  The ABS values given for semi-volatiles and inorganics are consistent with
the latest EPA policy.  The Department of Health uses the Interim Dermal
Risk Assessment (1997), which does not list default dermal absorption
values for volatiles or non-volatiles.  MDOH uses 30%  as the dermal de-
fault for volatiles and pesticides.

Appendix B, Section 3.3, on page Be reads, Athe skin surface areas used in the calcula-
tions were 4714 cm2 for an adult and 4236 cm2 for a child.

Suggestion: These values are inconsistent with the latest USEPA guidance which
recommends an adult skin surface area of 5000 cm2 and a child skin sur-
face area of 2000 cm2, based on 25 percent of the total skin surface area
for an adult and child, respectively (USEPA Exposure Factors Handbook,
1996).  The Advisory Group suggests revising the CALM guidance docu-
ment to reflect an adult skin surface area of 5000 cm2 and a child skin
surface area of 2000 cm2 .

DOH:  These values are consistent with EPA guidance.  The 5000 and 2000 cm2



values are general defaults.  Our values differ from the defaults because
we calculated specific age-adjusted, gender-adjusted values and assumed
a greater percentage of exposed skin for children.

Appendix B, Section 4, on page B12.

Suggestion: Noncarcinogenic reference doses (RfDs) and carcinogenic slope
factors (SFs) are provided for oral, dermal, and inhalation exposure routes.
While oral and inhalation human health toxicity criteria are readily avail-
able from the USEPA IRIS and HEAST databases, no dermal human health
toxicity criteria is available.  Dermal RfDs and dermal SFs can be derived
based on oral RfDs and oral SFs if data on oral absorption efficiency (OAE)
is available.  OAE data is available for many chemicals, however, it is not
discussed or presented in the CALM guidance document.  The Advisory
Group suggests revising the CALM guidance document to include infor-
mation concerning the OAE data used to derive dermal RfDs and dermal
SFs.

DOH:  OAEs were used in the calculation of the STARC values.  These values will
be provided in the final document.

Appendix B, Section 5.2, on pages B12 and B13 reads, AThe key to predicting chro-
mium speciation is to examine the source of the chromium."

Suggestion: While the source of the chromium may be informative, it is not nec-
essarily the key to predicting chromium speciation.  Rather, it is usually the
soil chemistry that is the key.  Soil pH and the presence of oxidizing/reduc-
ing agents generally control the ionic species present.  The Advisory Group
suggests revising the CALM guidance document accordingly.

DNR: Agreed.  The chromium section has been revised.

Appendix B, Section 5.4, on pages B13 and B14 reads, Athis assumption leads to a
more conservative STARC value (660 vs. 690 mg/kg) for Scenario B than that calculated
using the assumptions of a child ingesting 100 mg/day soil for 250 days/year."

Suggestion: The definition of scenario B presented in section 3.2 of the CALM
guidance (Figure 2), restricts the time children are present on site to no
more than 180 days per year.  Consequently, the Advisory Group suggests
that the STARC value for scenario B be recalculated using an exposure
frequency of 180 days per year.

DOH:  The 180 days / year in Figure 2 was an error.  250 days was the intended
figure.  Figure 2 will be corrected in the final document.

Appendix B, Section 5.5, on pages B14 and B15.



Suggestion: The USEPA, in its PCB Spill Cleanup Policy, has established a
cleanup level for PCBs of 10 ppm for unrestricted access areas (residen-
tial land-use scenario (scenario A) and commercial land-use scenario (sce-
nario B)).  The Policy defines Aunrestricted access area" as any area other
than restricted access or outdoor electric substations, including residen-
tial/commercial areas.  For restricted access areas (industrial land-use
scenario (scenario C)), the PCB Spill Cleanup Policy has set a cleanup
level for PCB of 25 ppm. Consequently, the Advisory Group suggests re-
vising the PCB STARCs in the CALM guidance document to 10 ppm for
scenario A and scenario B and 25 ppm for scenario C.

DOH:  The levels provided by EPA in the Spill document are not health-based
values, and were originally intended for immediate spill response, not
cleanup of historical contamination.  The values provided in the CALM
document are health-based and appropriate for VCP sites..

Appendix B, Section 6, on pages B15 and B16.  Appendix B, Table B1, on pages B19-
B24.

Suggestion: GTARCs for toluene, ethylbenzene, xylene and TPH are below EPA
MCLs.  The Advisory Group suggests revising the Table B1 GTARCs for
these contaminants to be consistent with the EPA MCLs.  The Advisory
Group further notes that although the Department has based alternative
standards for these contaminants on empirical evidence that has been
found to be protective, this does not mean that higher MCLs would not also
be protective.  Without scientific evidence backing the use of these lower
concentrations, the decision to include them seems to be an arbitrary choice
by the MDNR.

DNR:  It  is the department=s experience with these contaminants that, due to
their relatively low toxicity and high mobility, the EPA MCLs are not protec-
tive of certain aesthetic qualities and safety concerns.  The GTARCs cited
in CALM for these contaminants have been found to be protective of these
considerations in most situations.  The department agrees it is theoreti-
cally possible that concentrations between the proposed GTARC and the
EPA MCL for these contaminants may also be protective in some cases.
However, until additional data and/or research is available to identify those
values, use of the proposed GTARCs, which have been demonstrated to
be protective, is the most prudent course of action.   It should also be
pointed out that the EPA MCLs themselves are not necessarily health- or
risk-based values.  They may also take into consideration aesthetic con-
cerns, feasibility of treatment, and other factors.

Appendix B, Table B1, on page B19.



Suggestion: Cyanide is not listed.  Since iron cyanides can be present at FMGP
sites, it is not clear how such a compound should be treated under CALM.
The Advisory Group suggests revising Table B1 to include cyanide.

DNR: Cyanide was inadvertently left out of the table.  This is an important con-
taminant at some VCP sites and has been added to the table.  Due to the
lack of some chemical property data, C

leach
 is not yet available for cyanide.

The department should be consulted if contaminants of concern are iden-
tified at a site that are not found in the Tier 1 table.  The DNR and DOH will
attempt to generate Tier 1 STARCs and will provide chemical/toxicological
data for upper tier calculations if the data is available to us.

Appendix B, Table B1, on page B22.

Suggestion: C
IDI

 concentrations are not available for naphthalene.  The Advisory
Group suggests revising the CALM guidance document to include either
the C

IDI
 concentrations for naphthalene or an explanation why such con-

centrations are not present.

DNR:  Values for naphthalene were omitted due to a spreadsheet error, and have
been included in the final document.

TIER 2 ANALYSIS

Section 3.5, on pages 11 and 12.  Appendix C, Section 2.1, on page C4.  Tier 2 provides
only for consideration of natural Anon-anthropogenic" background concentrations as an
alternative to calculated risk-based concentrations.

Suggestion: The Advisory Group is concerned that for some sites located in ur-
ban or agricultural settings, constituents will be detected at levels much
higher than natural background, but consistent with regional data.  For ex-
ample, in an urban setting, lead and PAHs may be detected due to the
proximity of roadways, while in an agricultural setting, pesticides may be
detected due to the proximity of cropland.  The Advisory Group suggests
revising the CALM guidance document to allow for the consideration of
these types of anthropogenic sources when determining background soil
concentrations.  In addition, the Advisory Group suggests that the Depart-
ment develop a preferred sampling strategy which should include the abil-
ity to use statistical methods for determining background concentrations.

DNR:  The department does not believe that the presence of anthropic contami-
nation surrounding a given site, regardless of how widespread the distri-
bution is, should have any bearing on the cleanup level determined for
that site.  Sites should be cleaned up to levels protective of human health
and the environment, independent of the condition of surrounding proper-
ties.  Allowing cleanup levels to be set based on surrounding anthropic



contaminant levels may tend to result in cleanups to the lowest common
denominator, which would tend to  perpetuate the cycle of regional con-
tamination, particularly in our cities.  The only exception is in the relatively
rare situations where contaminants (primarily heavy metals) are present
naturally in native geologic materials above health based cleanup levels.
Only in these instances may cleanup levels take background concentra-
tions into consideration.

Statistical methods are allowed and encouraged by the VCP for determin-
ing background levels.  In practice, the majority of VCP sites are relatively
small and volunteers are often unable or unwilling to collect and analyze
the number of samples required for statistically significant analyses. This
goes for both background and contaminated areas.  As a result, background
calculations are often done by averaging a relatively small number of
samples.  Development of a standard method will be considered in the fu-
ture; for the time being, proposals will be considered on a site-specific ba-
sis.

Section 3.6, on page 13 reads, ANote: if Tier 2 STARC values (calculated using site-
specific data in place of the assumptions made at Tier 1) are lower than the Tier 1 STARC
values, the user does not have the option of cleaning up to the higher Tier 1 STARC
values."

Suggestion: This requirement is inconsistent with a major premise of the overall
approach adopted within the guidance to develop risk-based cleanup lev-
els. Cleanup objectives developed under Tier 1, Tier 2 or Tier 3 are equally
protective of human health and the environment. By definition, Tier 1 cleanup
levels are generated using very conservative assumptions in order to pro-
vide a high level of protection of human health and the environment at each
site.  Also, by definition, Tier 2 cleanup levels are neither more nor less
protective than Tier 1 values. Therefore, remediation to Tier 1 cleanup lev-
els would not sacrifice any level of protection for human health and the
environment, even if Tier 2 STARC levels are lower.

The Advisory Group suggests this requirement be revised to pro-
vide the user with an option of cleaning up to the higher Tier 1 STARC
values if the Tier 2 cleanup objectives are lower.

DNR:  One of the goals in setting up CALM=s tiered approach was to achieve an
equal risk level for cleanups conducted under all three tiers.  However, since
the Tier 1 lookup table values must be based on default assumptions, it is
not possible to absolutely guarantee that this will be the case.   Once a
participant has employed site-specific information to develop a Tier 2 cleanup
level, the presumption is that the cleanup level is more accurate since it is
based on actual site data rather than the default assumptions used at Tier
1.  It is theoretically possible that a Tier 2-derived cleanup level could be



lower than the Tier 1 cleanup level for a given contaminant.  This should be
the rare exception because the department purposely chose default as-
sumptions that were very conservative.  If this does occur, it simply means
that the Tier 1 assumption(s) do not accurately represent site conditions at
a particularly unusual site.  Therefore the cleanup level determined at Tier
2 using site-specific data should be used.  In this instance, the department
will not approve the use of a higher Tier 1 cleanup level, because at that
point it would have been demonstrated to be based on assumptions which
do not represent site conditions.  Of course if the user develops Tier 2
cleanup levels which are higher than the corresponding Tier 1 numbers,
they are free to use either cleanup level in meeting the remediation goals
for the site.  Tier 2 should not be used solely to obtain less stringent cleanup
standards.  It is intended to develop goals more appropriate for the site
conditions.

Appendix C, Section 2.6, on page C7 reads, ASubsurface conditions at the site are not
grossly misrepresented by..."

Suggestion: The Advisory Group suggests revising this sentence by removing
the phrase Agrossly misrepresented by" and replacing it with Ainconsistent
with."  The phrase Agrossly misrepresented by" is too strong serves as a
strong disincentive to participate in the VCP.

DNR:  The term Agrossly misrepresents" has been replaced with Anot consistent
with" throughout the  document.

Appendix C, Section 2.6, on page C7 reads, Amonitoring for a certain period may be
used to verify the prediction of the model; ...decrease to levels consistently below GTARC."

Suggestion: The Advisory Group suggests revising the CALM guidance docu-
ment to include criteria for determining that contaminant levels are
Aconsistently below GTARC."   In addition, the Advisory Group suggests
revising the CALM guidance document to clarify that monitoring should be
conducted on an aquifer basis.

Appendix C, Section 2.7, on page C8 reads, A... if the leachate concentration does not
exceed GTARC..."

Suggestion: Comparing the results of the leach tests directly to the GTARC value
is inappropriate and inconsistent with Formula (15) in Appendix A,
on page A4.  The Advisory Group suggests revising the CALM guid-
ance document to indicate that leaching tests results should be com-
pared to the GTARC multiplied by the dilution factor as outlined in
Formula (15).



DNR:  Both the TCLP and SPLP laboratory leaching procedures employ a weight
of leaching fluid approximately 20 times the weight of the soil sample.  The
department believes that this is analogous to the concept of the dilution
factor (DF) used in developing the GTARCs in CALM Appendix A.  Since
the laboratory test itself introduces a 20 fold dilution (which is equivalent
to the default assumption of DF=20 in Appendix A), it is not necessary to
multiply the Table B1 GTARC by 20 prior to comparing it to the results of
the laboratory leaching test as suggested above.

Appendix C, Section 2.10, on pages C9-C11.

Suggestion: Chromium - At Tier 2, speciation analysis for Cr+3 and Cr+6 is al-
lowed.  It is usually not necessary to speciate every sample to make this
determination.  A percentage of samples is usually sufficient.  The Advi-
sory Group suggests including language in the CALM guidance document
that will clarify the sampling requirement.

DNR: We agree that all samples do not need to be speciated.  However, sites
require widely varying  amounts of sampling, so a standard percentage
may be infeasible.  A selection of samples would certainly work for larger
sites.  Changes have been made to allow on a site-specific basis.

Copper - It is not clear why modification of the Tier 1 values for
copper is limited to comparison with local background concentrations.
While the Advisory Group agrees that background concentrations should
be considered, it also believes modification of the default formula param-
eters using site-specific data, such as soil properties, should be permit-
ted.  It is explained in Appendix B, on page B13, that since there was no
published reference dose for copper various assumptions were used to
calculate a reference dose for copper of 0.037 mg/kg/day.  This value, in
turn, was used to generate the Tier 1 STARC value for copper.   The Advi-
sory Group does not see any reason why this same reference dose for
copper of 0.037 mg/kg/day can not be applied to site-specific data in Tier
2 to calculate Tier 2 STARCs.  Consequently, the Advisory Group suggests
revising the CALM guidance document to allow modification of the default
formula parameters using site-specific data in Tier 2.

DNR: The Tier 2 possibilities for copper are the same as most other compounds,
but this was not stated correctly in the draft.  DOH agrees that Tier 2 calcu-
lations can be made for Cu as suggested.  The document has been changed
accordingly.

Lead - It is indicated that Achanges to the lead target concentra-
tions cannot be made at Tier 2."  In accordance with Appendix G, if an
approved engineered barrier is used at a site, the Tier 2 target cancer risk



and target hazard index may be increased to 1x10-3 and 100, respectively.
In this case, the engineered barrier provides a level of protection which
allows concentrations of chemicals to exceed the Tier 1 STARCs that were
based on target cancer risks and target hazard indices of 1x10-5 and 1,
respectively.  Although it is understood that the Tier 1 STARC for lead was
not calculated using a target cancer risk or target hazard index, the con-
cept of equivalent levels of protection is still applicable.  Given the pres-
ence of an engineered barrier, there may be some cases in which concen-
trations of lead exceeding the Tier 1 STARCs may still be protective of
human health.  Consequently, the Advisory Group suggests revising the
CALM guidance document to allow the modification of lead target concen-
trations at Tier 2.

DNR: We agree that engineered barriers generally should allow higher levels to
be left in place, and this will be taken into account for alternatively derived
contaminants such as lead.  It will not be done by changing the cancer risk
or hazard index values, as discussed elsewhere in this document.   DOH
feels that the data requirements for site-specific analysis with the IEUBK
model for lead are quite detailed, and that VCP participants would be un-
likely to pursue that avenue.  They will continue to look at ways of making
Tier 2/3 available for lead-contaminated sites.

Polynuclear Aromatic Hydrocarbons - The relative potency factors
for the carcinogenic PAHs presented on page C12 are somewhat differ-
ent than the values established by USEPA and typically used in risk as-
sessments (USEPA, 1993).  The Advisory Group recommends using the
following relative potency factors to determine Tier 2 STARCs for carcino-
genic PAHs:

     Benzo(a)anthracene 0.1
     Benzo(a)pyrene 1.0
     Benzo(b)fluoranthene 0.1
     Benzo(k)fluoranthene 0.01
     Chrysene 0.001
     Dibenzo(a,h)anthracene 1.0
     Indeno(1,2,3-cd)pyrene 0.1

DOH:  The values used in the CALM document are identical to the EPA values,
except that they are rounded to two significant digits instead of the nearest
power of ten.

Appendix C, Table C1, on page C13.

Suggestion: Table C1 shows that the first order degradation constant (ë) may be
measured in the field.  Although it may be possible to conduct a field ex-
periment to determine ë on a site-specific basis, the cost for such a study
would likely be prohibitive.  The values for ë are primarily based on con-
stituent physical/chemical properties and are not likely to vary much based



on site specific conditions.  The Advisory Group suggests removing ë from
the list of parameters which may be modified at Tier 2 based on field mea-
surements and further suggests that values for ë be determined based on
data in the available literature.

The Advisory Group also suggests that AF, K
oc

, Q/C, THI, and TR,
be added to the list of parameters that may be modified in Tier 2 based on
site-specific data.

DNR:  The first order degradation constant (ë) is listed both in Tables A2 and C1
as a parameter that the user may modify at Tiers 2 or 3 using site-specific
data.  It is not a requirement that site-specific values be used at all sites
evaluated using Tier 2 or 3.  The department disagrees that ë values are
primarily based on chemical properties of the contaminant, and are not likely
to vary much from site to site.  Quite the opposite is true.  The degradation
constant not only may vary by orders of magnitude from site to site, it may
do so over fairly short distances within a single contaminant plume at a
given site.  In fact, this parameter is predominantly controlled by site condi-
tions (redox conditions, pH, availability of electron donors and electron
acceptors, conductivity, moisture, etc.).  Although literature values for ë
will be considered, the site conditions under which the literature values
were collected must be compared to the conditions at the subject site.
Where these conditions significantly differ, the department will recommend
that a site-specific degradation constant be determined.  Fairly inexpen-
sive methods are available for determining ë in the field using relatively
low technology analyses, and readily obtainable data.

DOH:  We agree that Koc should be added to the list of parameters. The other
parameters will not be added to the modifiable list.

TIER 3 ANALYSIS

Section 3.7, on page 13 reads, ATier 3, in general, can be a substantial increase in effort
relative to Tiers 1 and 2, as the evaluation is much more complex and may include ...
sophisticated contaminant fate and transport models."  (Emphasis added)

Suggestion: The Advisory Group is concerned that this language unduly sug-
gests that a Tier 3 evaluation may be much more costly to complete.  Based
on the examples of Tier 3 evaluation activities presented in Appendix D of
the CALM guidance document, this is not necessarily the case.  Some
Tier 3 evaluations may require relatively the same level of effort as required
in Tier 2.  Tier 3 evaluations may, for example, include simple modifica-
tions of parameters not allowed under Tier 2, or use of toxicological infor-
mation not allowed in Tiers 1 and 2. These types of activities may require
little additional effort relative to Tier 2.

The Advisory Group suggests that a broader perspective be pro-



vided in the CALM guidance document, including language indicating the
broad range of effort required to conduct a Tier 3 evaluation.  It should be
stressed that for some Tier 3 evaluations, the effort expended may not
match the effort required than in Tiers 1 or 2, while other evaluations may
require substantially greater effort.

DNR:  The department acknowledges that Tier 3 evaluations will not always in-
volve more costly analyses and a much greater level of effort.  This will be
made more clear, by addition of language to the Tier 3 appendix.  However,
the department does intend for Tier 3 to be reserved for more complicated
sites including those with more extensive contamination and/or complex
hydrogeology.  Therefore, it is anticipated that the majority of Tier 3 analy-
ses will be more costly and data-intensive than Tier 1 or Tier 2 assess-
ments.  Note that all Tier 3 risk assessments must be reviewed and ap-
proved by DOH.

Section 3.7, on page 15 (last bullet in top text box).  It is suggested that a health profile of
the surrounding area may be required as part of the Tier 3 evaluation.

Suggestion: The Advisory Group believes that it is inappropriate to require a
health profile for any site in the VCP.  The practical purpose of a health
profile is to provide a means of identifying any change in the gross health
status of a population that could possibly be associated with a release
from a facility.  To be an effective tool, a baseline evaluation of the health
status of the population surrounding a facility must be completed prior to
any release.  Then, at some point in time after a release occurs, any change
in the health status can be identified by making a comparison with the
baseline conditions.  Consequently, the utility of a health profile is limited to
facilities that are required to obtain a permit prior to operation.  Since the
MDNR CALM guidance is only applicable to VCP sites, the performance
of a health profile would serve no practical purpose and creates an unnec-
essary disincentive for potential participants.

DNR:  The term Ahealth profile" was not correctly used in the draft.  The intent
was to allow for the use of local data on morbidity, mortality, and natality in
populations near the site to be used in a Tier 3 analysis as an indicator of
potential impact of the site on human health.  However, Ahealth profile" is
generally taken to mean something entirely different as described in the
above suggestion. The phrase has been removed to avoid confusion.

Appendix D, Section 1.1, on page D1.

Suggestion: Section 1.1 (A) lists conditions when Tier 3 may be used.  The Ad-
visory Group suggests adding the following conditions:

Sites with constituents that are not included in the Tier 1
lookup table.



Sites where development of alternate groundwater GTARC
values is warranted.

In addition, the second bullet refers to additivity, but no method for
evaluating additivity is included in the CALM guidance document.

Finally, the seventh bullet uses the phrase, Agrossly misrepresent."
The Advisory Group suggests revising this sentence by removing the phrase
Agrossly misrepresent" and replacing it with Aare not consistent with."  The
phrase Agrossly misrepresents" is too strong and could be construed as
establishing a threshold test for movement to Tier 3.  The Advisory Group
also believes that the inclusion of such language serves as a strong disin-
centive to participate in the VCP.

DNR:  Contaminants not included in the Tier 1 lookup table may be evaluated at
any of the Tiers.  Once toxicological and chemical property data is identi-
fied, the Tier1/Tier 2 equations could be used either with the Tier 1 default
assumptions, or with Tier 2 site-specific data to calculate cleanup levels.
Therefore, it is not necessary to specify this as a condition warranting pro-
gression to Tier 3.

The second suggestion regarding alternate GTARCs will be added to Sec-
tion 1.1 (A) of Appendix D.

Regarding additivity, DOH feels that 1) Sufficient toxicology data does not
yet exist for the additive/synergistic/antagonistic effects of the many com-
binations of contaminants to allow the inclusion of this effect in Tier 1 at
this time, and 2) there is enough conservatism already built into the Tier 1
assumptions and slope factors to provide a safety margin until this branch
of the science is more thoroughly investigated.  Reasonable methods may
be proposed by the user in Tiers 2 and 3.

The phrase Agrossly misrepresents" has been replaced with Anot consis-
tent with".

Appendix D, Section 2, on page D2 reads, AThe Tier 2 rules apply requiring the use of
actual site data, rather than regional or generic values."

Suggestion: The above statement is in reference to the discussion of site-spe-
cific considerations allowed to be modified in Tier 3.  The Advisory Group
is unclear of the extent to which the above prohibition on the use of re-
gional and generic values applies to Tier 3.  This same prohibition on the
use of regional and generic values is also discussed in the section of CALM
relating to Tier 2, but only in the context of geologic properties.  It is as-
sumed that this is also what is intended in Tier 3.  The Advisory Group
suggests including language in both the section describing Tier 2 and Tier
3 to clarify that the limitation on the use of regional and generic values



should apply to geologic properties, since a parameter such as wind speed
is realistically available only on a regional basis.

DNR:  The department prefers the use of local empirical data where available over
data derived from regional estimates.  For some parameters, it will not be
practical or even desirable to obtain local data.  Site-specific data is pre-
ferred whenever feasible, and that the department may specifically request
that local (site-specific) data be collected where regionally derived data is
insufficient to properly characterize the site.  This intent has been clarified
in the document.

Appendix D, Section 2.2, on page D5.

Suggestion: There is a section header for Section 2.2, however, there is no text.
The Advisory Group suggests including language in the CALM guidance
document to clarify the intent of this section.

DNR:  This was an oversight.  The section has been filled in.

Appendix D, Section 2.5, on page D6 states that one criteria for the use of alternate
groundwater cleanup standards is that Athe proposed alternate GTARCs are protective
of human health to a minimum cancer risk level of 10-5, and a hazard index of 1 for non-
carcinogenic contaminants, and are protective of ecological receptors."

Suggestion: Since the details of a Tier 3 analysis in which alternate groundwater
cleanup levels may be proposed may vary widely, it is possible that engi-
neered barriers and institutional controls may provide an additional mar-
gin of safety that may justify the approval of a higher acceptable cancer
risk level and noncarcinogenic hazard index.  Consequently, the Advisory
Group suggests revising the CALM guidance document to eliminate these
references to a specific cancer risk level and noncarcinogenic hazard in-
dex and changing the text to read, AThe proposed alternate GTARCs are
protective of human health and ecological receptors."

DNR:  The department agrees that the use of engineered barriers and institu-
tional controls may reduce the risk posed by groundwater contamination
at a given site.  However, this is a separate concept from the risk level used
to set cleanup targets.  The department, in consultation with the Depart-
ment of Health, has selected the risk levels acceptable to protect human
health and, we presume, the environment.  The cleanup targets for all tiers
at each site will be based on the same target risk level: 10-5 for carcino-
gens, hazard index of 1 for non-carcinogens.  Doing so helps ensure that
the cleanup will result in acceptable residual risk to human health and the
environment.  Engineering controls do allow for higher contaminant levels
to remain in place.  This is discussed in the Engineering Controls Appendix
and elsewhere in these comments.



Appendix D, Section 2.5, on page D6 states that one criteria for the use of alternate
groundwater cleanup standards is that the Ause of the proposed alternate GTARCs will
not result in off-site migration of contaminants at levels above the Tier1/Tier2 GTARC
values."

Suggestion: There may be a situation in which there is no exposure to ground-
water beyond the site boundary (i.e., there is no exposure to receptors).
For example, a local ordinance may prohibit the installation and use of
groundwater wells, or may require that any household or business be con-
nected to the local water supply system.  In this case, it could be demon-
strated that there is no current exposure to the groundwater and that future
use is prohibited.  In such a case, the nearest down gradient receptor to
the groundwater may actually be at a point where groundwater discharges
to the surface (e.g., a creek , stream, river, pond, or lake).  Depending on
the specific distance to this offsite surface water receptor, and the chemi-
cals of concern, it is possible that off-site migration of contaminants at
levels above the Tier 1/Tier 2 GTARC values may not present any adverse
risk to human health or the environment.  Consequently, the Advisory Group
suggests deleting this criteria from the CALM guidance document.

DNR:  Groundwater is included in the definition of waters of the state.  As such, it
is covered by the antidegradation policy described in the Water Quality
Regulations (10 CSR 20-7-031).  It is the department=s policy, therefore,
not to approve contaminant migration  into groundwater off-site at levels
above the state Water Quality Standards for groundwater, which have been
used up to this point at VCP sites and have been adopted as Tier1/Tier 2
GTARCS in CALM.

There are some issues here that are unique to the VCP.  The VCP over-
sees cleanup of  properties whose boundaries are specifically defined upon
entry into the program, as opposed to other programs such as Superfund,
which defines the site as the extent of contamination regardless of prop-
erty boundaries.  In CALM, the department is allowing more flexibility than
in the past to address groundwater contamination at VCP sites by allowing
contaminant levels above the Water Quality Standards to remain in place,
within the limitations described in Appendix D (regarding no off-site migra-
tion, modeling, monitoring, etc. ).  However, this flexibility applies only to
the parcel of property enrolled in the VCP.  Where off-site groundwater con-
tamination is found to occur, the program requires, at minimum, that all
affected and potentially affected adjacent property owners be notified.  The
department encourages cleanup of any off-site contamination (soil or
groundwater) found to originate from a VCP site, and will provide over-
sight for this cleanup if requested.  However, as a voluntary program, the
VCP cannot require cleanup of off-site properties.  The VCP participant  re-
tains environmental liability (through applicable state and federal laws and



regulations, and possible third party claims) for any off-site contamination
they choose not to voluntarily address.  It also not be prudent for the de-
partment to Asanction" the potential future contamination of offsite prop-
erty adjacent to a voluntary cleanup site by allowing site closure based on
modeling that predicts that offsite migration can or will happen in the fu-
ture.

DOH:  Local ordinances can change, therefore, neither the VCP participant nor
the state can reasonably guarantee that the POE will not change.  We also
feel it is bad stewardship to allow degradation of groundwater just because
no one is currently using it.  Changing this policy could be construed as
state approval of contaminating someone else�s groundwater.

Appendix D, Section 2.6.

Suggestion:This section is missing.

DNR:  The sections were mislabeled and have been corrected.

Appendix D, Section 2.7, on pages D6 and D7.

Suggestion: A distinction should be made between the APoint of Compliance"
(POC) and the APoint of Exposure" (POE).  The term APoint of Exposure"
is not used in the CALM guidance document.  For practical purposes, the
POC could be established anywhere on site.  From a risk assessment
perspective, the POE is more important in determining the ultimate cleanup
objective because it is at this point where a risk can be determined.   The
Advisory Group suggests revising the CALM guidance document to in-
clude the following language:

AThe point of exposure (POE) is the point at which it is assumed a
potential receptor can come in contact with the contaminated groundwa-
ter, either now or in the future. The nearest down gradient human/ecologi-
cal receptor point (whether it is located onsite or offsite) is  the POE.  Un-
derstanding and identifying the spatial relationship between the POC and
POE is critical in the establishment of an alternate groundwater cleanup
objective. Mechanisms that attenuate contaminants should be considered
between the POC and the down gradient POE.  If the POE is established
at the POC, then no attenuation between the POC and POE should be
considered.  However, if the POE is located a specified distance from the
POC, then appropriate and conservative estimates of contaminant attenu-
ation may be used in calculating the alternate groundwater cleanup stan-
dard. These mechanisms of attenuation should only be considered over
that distance between the POC and the POE.  GTARC values should be
developed that are protective of human/ecological receptors at the point
of exposure.  The point of compliance would likely be some point on site
that would be monitored for

constituent concentrations exceeding a calculated level that would in turn



be protective of the point of exposure."

DNR:  For the reasons outlined in earlier comment responses regarding alternate
groundwater target concentrations (GTARCs), the department will not ap-
prove of the migration of off-site contamination at levels above the STARC
or Tier 1/Tier 2 GTARCs.  Therefore, the point of compliance may never be
further downgradient than the property boundary, regardless of the loca-
tions of actual off-site point(s) of exposure.  If, however,  a point of expo-
sure (POE) occurs between the contaminant source and the downgradient
property boundary, the point of compliance should be set at that POE.  This
is stated in Appendix D of the CALM document, although the term POE
was not used.  This term will be included in CALM to clarify the
department=s position.

Appendix D, Section 2.7, on page D7 states that Athe CALM user may not buy compli-
ance by buying adjacent property, thereby extending the distance from the source to the
point of compliance.  Use of this strategy by a VCP participant either while in the pro-
gram, or before applying to the program is sufficient grounds for the department to deny
a proposal for evaluation of the site under Tier 3."

Suggestion: The purchase of adjacent property can neither change the location
of the source nor the location of the point of exposure.  Therefore, from a
risk assessment perspective the purchase of adjacent property would not
be expected to have any impact on the development of alternate ground-
water cleanup standards.  In addition, the purchasing of adjacent property
may not be intended to Abuy compliance", but may be a consequence of a
long term strategic business plan.  Therefore, to categorically deny a pro-
posal for evaluation of a site under Tier 3 based on this criteria would be
inappropriate.  The Advisory Group suggests removing this language from
the CALM guidance document.

DNR:  While it is true that the purchase of adjacent properties does not change
the source location or point(s) of exposure, it could change the point(s) of
compliance.  The distance between the source and the point of compliance
is an input variable in the Tier 1/Tier 2 formulas 20 and 21 (Appendix A).
Therefore the addition of adjacent properties to the Asite" could alter the
calculated cleanup levels.  This distance would also likely be used in Tier 3
modeling applications to determine contaminant  fate and transport char-
acteristics.  The department does agree that  it is not possible to determine
the intention of VCP participants conducting land transactions surround-
ing a given site, and it is not the role of the department  to become involved
in such transactions.  Therefore, this language will be removed from the
CALM document.

DOH:  The Point of Exposure is the closest location where human exposure is
occurring.  The POE could change tomorrow if someone drills a new well.



In addition, using a distant POE as the compliance point is tantamount to
approving the contamination of someone�s else�s groundwater.  For this
reason, the Point of Compliance can be no farther than the property bound-
ary.

REMEDIAL ACTION

Section 3.9, on page 17 (5th bullet in bottom text box).

Suggestion: Performance standards and criteria for measuring success are not
defined.  The Advisory Group suggests including language in the CALM
guidance document that will adequately explain what are acceptable meth-
ods for measuring success.  Among the methods allowed, the Advisory
Group suggests that statistical analysis of confirmation sampling results
be included.

DNR:  The department intends to include verification sampling and performance
criteria in the site assessment/characterization (SAC) guidance document.
It is expected that statistical approaches for confirmation sampling will be
provided in this guidance document.  In the mean time, the department will
continue to consider proposals for specific performance standards and cri-
teria related to confirmation sampling on a site specific basis.

Section 3.9, on page 18.

Suggestion: Confirmatory sampling is required during implementation of the RAP
to indicate whether contaminant concentrations are below the target
cleanup levels.  However, there is no guidance as to how attainment is to
be measured.  The Advisory Group suggest including language in the
CALM guidance document that will adequately explain how attainment is
to be measured.  Among the methods allowed, the Advisory Group sug-
gests that statistical evaluations, such as those outlined by EPA=s Center
for Environmental Statistics, be included.

DNR:  The department intends to include verification sampling and performance
criteria in the site assessment/characterization (SAC) guidance document.
It is expected that statistical approaches for confirmation sampling will be
provided in this guidance document.  In the mean time, the department will
continue to consider proposals for specific performance standards and cri-
teria related to confirmation sampling on a site specific basis.

Section 3.9, on page 19.

Suggestion: The parenthetical phrase Aalready at Tier 3" in paragraph D1(b) is
unclear in this context.  The Advisory Group suggests either adding lan-



guage to the CALM document to clarify the Department=s intent or re-
move the parenthetical phrase.

DNR:  The phrase should read Aunless already at Tier 3".  This change has been
made in the document.

Section 3.9, on page 19.

Suggestion: While this section discusses the use of groundwater monitoring to
demonstrate whether contaminant levels have decreased below the cleanup
criteria.  The Advisory Group suggests including additional language in the
CALM guidance document to adequately explain how such a determina-
tion is to be made. Among the methods allowed, the Advisory Group sug-
gests that statistical analysis be included.

DNR:  The department intends to include verification sampling and performance
criteria in the site assessment/characterization (SAC) guidance document.
It is expected that statistical approaches for confirmation sampling will be
provided in this guidance document.  In the mean time, the department will
continue to consider proposals for specific performance standards and cri-
teria related to confirmation sampling on a site specific basis.  For ground-
water, the VCP has historically required that sampling of all monitoring wells
for some agreed upon monitoring period must demonstrate that all con-
taminant levels are below the groundwater cleanup level in all monitoring
wells.

REFERENCES

Section 4, on pages 22-26.  Several of the references cited are outdated and have been
updated.

Suggestion: The Advisory Group believes the CALM guidance document should
meet the highest standard of risk assessment practice and be consistent
with the latest USEPA guidance.  The following are examples of some of
the outdated references listed in section 4:
1.  USEPA, 1989b. Exposure Factors Handbook, has been revised and

updated (USEPA, 1996).
2.  USEPA, 1992b HEAST, has been revised and updated (USEPA, 1997).
3.  USEPA, 1993b. Integrated Risk Information System is updated monthly
(USEPA, 1998).

To the extent that these outdated references, some five years old,
were used to develop the CALM guidance document, the Advisory Group
strongly suggests the Department incorporate the latest USEPA guidance
in the final CALM guidance document.

DOH:  The August 1996 Exposure Factors Handbook was a draft version.  The
Missouri Department of Health used it and the older official version.  The



reference list will be updated to list both versions.  MDOH used the 1995
version of HEAST along with the older version as some information was
only available from the older version.  Neither MDOH nor EPA Region 7
has an official 1997 version as of this writing.  The listing for the one IRIS
citation was of the main copyright date.  IRIS was checked for the values
used in this document over several months, with a last review in March
1998.  This date will be listed in the IRIS footnote.  The outdated references
listed in Section 4 have been updated.

TIER 1/TIER 2 FORMULAS, VARIABLE DEFINITIONS, AND AS-
SUMPTIONS
APPENDIX A, TABLE A1

Page A2 (Formulas 1 and 2).

Suggestion: Formulas 1 and 2 provide equations for calculating STARC for the
combined ingestion/dermal contact/inhalation pathway.  Formulas 4-9 pro-
vide equations for calculating STARC for the individual pathways (inges-
tion, dermal contact, and inhalation).  Presumably, formulas 4-9 are to be
used when exposure pathways are eliminated.  Obviously, if two of the
three exposure pathways are eliminated STARC values could be calcu-
lated directly from formulas 4-9.  It is unclear, however, how STARC values
are to be calculated when only one of the three exposure pathways are
eliminated.

The Advisory Group suggests formulas 1 and 2 be revised by re-
moving the equation terms AIngestion," AInhalation," and ADermal" and
replacing them with references to formulas 4-9.  With this change, formu-
las 1 and 2 can now be used to describe the calculation of STARC for
noncarcinogens and carcinogens in general, regardless of which pathways
are present or which pathways have been eliminated.  If pathways are elimi-
nated, those terms simply can be dropped from the equations.

Formula 1
Formula Description: STARC for Noncarcinogenic Contaminants

(mg/kg)

IDI
n

ING DER INH

C  =  
THI *  AT

(C  +  C  +  C )
Where: C

ING
 is calculated using formula 4.



C
DER

 is calculated using formula 5.
C

INH
 is calculated using formula 6.

Formula 2
Formula Description: STARC for Carcinogenic Contaminants (mg/

kg)

IDI
c

ING DER INH

C  =  
TR *  AT

(C  +  C  +  C )
Where: C

ING
 is calculated using formula 7.

C
DER

 is calculated using formula 8.
C

INH
 is calculated using formula 9.

Page A3 (Formulas 4-9).

Suggestion: In order for a site to fall within the definition of Scenario B provided
in Section 3.2 (Figure 2) of the CALM guidance document, public access
to the site must be limited to non-routine visits with children at no time on
the site for more than 180 days/yr.  The default exposure frequency for
Scenario B sites, therefore,  is 250 days/yr for adults and 180 days/yr for
children.  Formulas 4-9 do not reflect this variation in exposure frequency
between adults and children.

Consequently, the Advisory Group suggests formulas 4-9 be revised
as follows:

Formula 4

Formula 5

Formula 6

Formula 7

Formula 8



Formula 9

DOH:  The use of 180 days/year for children exposed in scenario B (Figure 2) was
in error.  The value for both adult and children is 250 days/year.

Page A4 (Formula 12).

Suggestion: The soil-water partition coefficient, K
d
, for ionizing organic chemi-

cals is dependent on pH and therefore cannot be accurately reflected as
shown in formula 12.  The Advisory Group suggests that K

d
 for both ioniz-

ing organics and metals be based on literature derived values.

DNR:  The Kd values for ionizing organic chemicals used to derive the lookup
table TARCs  were in fact  based on literature values for neutral pH condi-
tions (pH=7.0).  This will be clarified in the text and in formula 12.  pH-spe-
cific values may be used if the site pH is determined.  See Appendix C,
section 2.3.

DOH:  The Kd formula used is USEPA guidance.

Page A4 (Formula 13).

Suggestion: This formula provides the calculation for determining the contami-
nant saturation level in soil for a single chemical contaminant with the intent
of determining the concentration above which the contaminant exists as
separate phase liquid product.  This equation does not address the situa-
tion where the contaminant is present as part of a mixture (e.g., tar).  This
equation is significant where the chemical concentration calculated by it is
lower than the soil values for ingestion, dermal contact and inhalation or
leaching to groundwater.  In this situation the saturation concentration be-
comes the Tier 1 STARC.  The Advisory Group suggests including lan-
guage in the CALM guidance document limiting the use of Formula 13 to
situations where non-mixtures are present.  Further, the Advisory Group
suggests revising the CALM guidance document to include alternative pro-
visions suitable for mixtures (i.e., calculations or laboratory test).

DNR: C
sat

 is intended to protect against free phase occurrence of single contami-
nants, and is not applicable in all situations.   While CALM takes a fairly
conservative approach, we recognize that sites with complex mixtures at



high concentrations (such as coal tar or petroleum) must be evaluated in-
dividually.  In the case of a coal tar site, the relatively low cleanup require-
ments for carcinogenic PAHs will probably result in sufficient cleanup to
ensure that free phase tar is not left in place anyway. Based on past expe-
rience, it is unlikely that anything approaching free liquids could be present
without exceeding some non-Csat target such as C

leach
 or C

IDI
 for some

component.
DOH:  Limiting the saturation concentration criteria to non-mixture situations

would be undesirable.  In many cases, mixtures will increase the mobility
of some chemicals.  If the calculated C

sat
 value were not used, C

IDI
 would be

too high to protect against the mobilization of one contaminant by another.
For example, consider a site contaminated with high levels of a solvent as
well as low levels of other contaminants such as PCBs.  Ignoring C

sat
 for

the solvent in such a case may lead to mobilization of the PCBs by the
solvent that is left in place above saturation concentrations.

Page A5 (Formula 20).

Suggestion: This formula uses the linear average groundwater velocity (U) with-
out correcting for the retardation of organic chemicals by soil.  The recom-
mended equation uses this velocity divided by the chemical-specific retar-
dation coefficient (R).  This modified version of equation 20 can be found
in the USEPA Bioscreen Model (EPA/600/R-96/087: Bioscreen User=s
Manual:  Version 1.3, at page 41.  With respect to FMGP sites, correcting
for soil retardation is essential to more accurately estimate the groundwa-
ter migration of many of the FMGP

organic chemical contaminants.  The Advisory Group suggests revising
the Formula 20 accordingly.

DNR:  Retardation was inadvertently left out of formula 22 (which is used in For-
mula 20), and has been added.

Page A6 (Formula 22).

Suggestion: There appears to be an error in this formula.  The Advisory Group
suggests the formula be changed as follows:

U =  
K 

dh
dx
tθ

Where è
t
 is total porosity, with è

t
 = è

a
 + è

w
.

DNR:  The equation erroneously included water-filled porosity(è
w
) rather than to-

tal porosity (è
t
), and has been corrected as suggested.

APPENDIX A, TABLE A2



Page A7 (ABS - Absorption Fraction).

Suggestion: The default value is listed as 1 for all scenarios.  The Advisory Group
suggests that the default value be based on chemical specific absorption
values.  If chemical specific absorption values are not available, the Advi-
sory Group suggests revising Table A2 so that the default value can be
determined by type of chemical as follows:

Volatile Organics          10%
Nonvolatile Organics    1%
Inorganics                      1%

DOH:  The oral default values are 1.  This error has been corrected in the final.

DNR:  Table A2 erroneously lists a value of 1 for the default absorption fraction
(ABS).  The default value for this formula variable is chemical-class-spe-
cific as described in Appendix B Section 3.3.
OAE was in fact used but not shown in the equations.  This has been rec-
tified.

Columns for OAE and ABS have been added to Table A4.  Chemical-spe-
cific information was limited, so the default parameters were used for most
contaminants.

Page A7 (AF - Adherence Factor).

Suggestion: The default value is listed as 1 mg/cm2 for all scenarios.  USEPA, in
the new Exposure Factors Handbook (USEPA, 1996), has altered its meth-
odology for determining the Adherence Factor.  Adherence Factor is now
activity and population specific.  The Advisory Group suggests adopting
USEPA=s default value of 0.2 mg/cm2.

In addition, this parameter has been designated as one that can
not be modified in Tier 2.  Since the adherence factor is a function of soil
type which is a site-specific condition, the Advisory Group suggests revis-
ing Table A2 to allow the modification of this parameter in Tier 2.

DOH:  Again, the 1996 version of the Exposure Factors Handbook was a draft.
The value of 0.2 mg/ cm2 is actually from the 1997 Interim Dermal Risk As-
sessment Guidance document.  This value is the central tendency for a
child.  The high end adherence factor default is 0.8 mg/ cm2.  In the studies
for which these values were based, it was found that soil adhered more
strongly to the lower legs, feet, and hands, with values of 1.0, 1.0 and 3.0,
respectively.  The CALM scenario assumes that the majority of the surface



area exposed is from the legs and feet, and that children�s hands are the
primary point of contact.  We used a value of 1.0 mg/cm2.  The future activity
and population factors at these sites can not be known at this time; there-
fore, the default should be used.

Many factors, including soil type, can effect the adherence of soil.  Know-
ing the type of soil does not guarantee knowing the adherence of that soil.
Other factors, including moisture content, humidity, exposure duration, etc.
can alter adherence within soils of the same type.  For this reason, we
prefer to use the default adherence factor.

Page A7 (á
x
 - Longitudinal Dispersivity).

Suggestion: Longitudinal dispersivity is a function of the distance from the source
to a receptor or point of compliance.  Since this parameter is not used in
Tier 1, and is dependant on site-specific conditions, the Advisory Group
suggests revising Table A2 to allow the modification of this parameter in
Tier 2.

DNR:  As indicated in Table A2, dispersivity is already allowed to be modified at
Tier 2.  The inclusion of default values in Table A2 for dispersivity, how-
ever, was in error.  Dispersivity is only used when calculating a STARC for
the leaching to groundwater pathway with a distant point of compliance
(as described in Appendix C Section 2.6).  This may only be done at Tier 2.
Therefore, the default dispersivity values in Table A2 have been removed.

Page A7 (á
y
 - Transverse Dispersivity).

Suggestion: Transverse dispersivity is a function of the distance from the source
to a receptor or point of compliance. Since this parameter is not used in
Tier 1, and is dependant on site-specific conditions, the Advisory Group
suggests Table A2 be revised to allow the modification of this parameter in
Tier 2.

DNR:  See response to previous suggestion.

Page A7 (á
z
 - Vertical Dispersivity).

Suggestion: Vertical dispersivity is a function of the distance from the source to
a receptor or point of compliance.  Since this parameter is not used in Tier
1, and is dependant on site-specific conditions, the Advisory Group sug-
gests Table A2 be revised to allow the modification of this parameter in
Tier 2.

DNR:  See response to previous suggestion.



Page A7 (BW
c
 - Body Weight for a child).

Suggestion: Although it is generally agreed that 15 kg is the standard default
body weight for a child, an inherent assumption of Scenario C is that chil-
dren will not be present onsite and therefore not subject to possible expo-
sure.  The Advisory Group suggests revising Table A2 by changing the
default value for this parameter to N/A (not applicable) for Scenario C.

DNR:  Agreed.

Page A7 (EF - Exposure Frequency).

Suggestion: In order for a site to fall within the definition of Scenario B provided
in Section 3.2 (Figure 2) of the CALM guidance document, public access
to the site must be limited to non-routine visits with children at no time
onsite for more than 180 days/yr.  The default exposure frequency listed for
sites classified as scenario B is 250 days/yr.  While it is generally agreed
that this is the appropriate exposure frequency for adults at scenario B
(commercial-type) sites, it fails to recognize the limited presence of chil-
dren.  The Advisory Group suggests the Department include a new expo-
sure frequency parameter, EF

c
 which should be 180 days/yr for scenario B

sites.  This suggestion is necessarily tied to the previous suggestion that
formulas 4-9 be modified to include this new EF

c
 term.

DOH:  The 180 day exposure duration was incorrect.  250 is the appropriate expo-
sure frequency.

Page A8 (F(x) -  Function dependent on U
m
 /U

t
, derived using Cowherd et al. (1985)).

Suggestion: Since U
m
  and U

t
 are site specific values, it follows that F(x) can

also be determined on a site-specific basis.  The Advisory Group sug-
gests revising Table A2 to allow the modification of this parameter in Tier
2.

DNR: Agreed.  Changes made.

Page A8 (IRS
C
  - Soil Ingestion Rate for an Adult).

Suggestion: The Advisory Group believes the Department meant IRS
A
  to define

the soil ingestion rate for an adult, not IRS
C
 as indicated in Table A2.  The

Advisory Group suggests Table A2 be changed accordingly.
The default soil ingestion rate for an adult is listed as 100 mg/day



for Scenarios A, B and C.  This value, however, only corresponds to the
standard soil ingestion rate for an adult in a residential land-use setting
and therefore is only appropriate for sites classified as Scenario A.  USEPA
recommends that the standard soil ingestion rate for an adult be 50 mg/
day (USEPA, 1991) for commercial and industrial land-use settings
(equivalent to CALM Scenario B and C, respectively).  Accordingly, the
Advisory Group suggests revising Table A2 to reflect a 50 mg/day soil in-
gestion rate for an adult for Scenarios B and C.

DOH:  We agree that IRS
A
 was intended.  As stated earlier (page 4), USEPA uses

the 50 mg/day value for office (indoor) workers.  For Tier 1, 100 mg/day is
appropriate as a conservative assumption.  Modifications could be made
in a Tier 2 analysis if the exposure scenario could be assured; for example,
if the site was to be covered with an office building with little or no open
space or grounds keeping activities.

Page A8 (IRS
A
  - Soil Ingestion Rate for a Child).

Suggestion: The Advisory Group believes the Department meant IRS
C
  to define

the soil ingestion rate for a chid, not IRS
A
 as indicated in Table A2.  The

Advisory Group suggests Table A2 be changed accordingly.

The default soil ingestion rate for an child is listed as 200 mg/day
for Scenario B.  This is not consistent with a commercial land-use setting
and is contrary to the narrative explanation found in Appendix B, page B8,
of the CALM guidance document, which indicates that a child ingestion
rate of 100 mg/day (0.1 grams per day) was used.  The value of 100 mg/
day is more consistent with the commercial land-use setting.  Consequently,
the Advisory Group suggests revising Table A2 to reflect a 100 mg/day soil
ingestion rate for a child for Scenario B.

DNR:   The IRS
A
 error has been corrected.

Page A8 (K
oc

 - Soil Organic Carbon-Water Partition Coefficient).

Suggestion: The K
oc

 value for any of the ionizing organics is a function of soil pH
and is therefore dependant on site-specific conditions.  The Advisory Group
suggests revising Table A2 to allow the modification of K

oc
 in Tier 2.

DNR:  Table A2 has been changed to allow modification of  K
oc

 for ionizable or-
ganics at Tier 2.

Page A8 (Q/C - Inverse of Mean Contaminant Concentration at Center of Square Source
[(g/m2-sec) / (kg/m3)])

Suggestion: The value of Q/C is dependent on both the size and meteorological



conditions of the site.  According to Exhibit 11 of the USEPA Soil Screen-
ing Guidance (USEPA, 1996), the default value of 81.64 listed in Appen-
dix A, Table A2, corresponds to a 0.5 acre site in Lincoln Nebraska.  While
this may be an appropriate default value for calculation of Tier 1 STARCs,
the Advisory Group believes it is an unreasonable assumption for any site
greater than 0.5 acres in size with different meteorological conditions.  The
Advisory Group, therefore, suggests revising Table A2 to allow the modifi-
cation of this parameter in Tier 2.

DOH:  For a default Q/C dispersion value, we are using Lincoln as the nearest
appropriate site for which data exists, as recommended by EPA Region VII.
While eastern portions of Missouri are in climate zone VII, the Lincoln value
is still fairly representative and we intend to stay with that location.  We are
using 0.5 acres as a Tier 1 value, since most VCP sites are smaller than
this.  However, the values for larger sized sites are being included in CALM
for use in Tier 2 analysis for larger sites.

Page A8 (SA
A
  - Skin Surface Area for an Adult).

Suggestion: The Advisory Group believes the Department meant the units to be
cm2, not cm

2
, as indicated, and suggests Table A2 be revised accordingly.

The USEPA (1996) standard default value for adult skin surface
area is 5000 cm2 and is based on 25 percent of the total adult skin surface
area.  The Advisory Group suggests revising Table A2 to reflect a 5000
cm2  skin surface area for an adult.

DOH: The units should be in cm2 .  We do not agree with using the general default
for adults, when a more specific value can be estimated.  We calculated the
surface area value based on both genders, age constraints, and the body
parts exposed within the confines of the given scenarios. This is espe-
cially important, for example, in scenarios where there is the possibility
that people other than a 70 kg male may be working in a short-sleeved
uniform.

Page A8 (SA
C
  - Skin Surface Area for a Child).

Suggestion: The USEPA (1996) standard default value for child skin surface area
is 2000 cm2 and is based on 25 percent of the total child skin surface area.
The advisory Group suggests revising Table A2 to reflect a 2000 cm2  skin
surface area for a child.

DOH:  See above response.

Page A8 (T - Exposure Interval).

Suggestion: The value listed for Scenario C is 9.5x108 and is based on an expo-



sure duration of 30 years.  This is not consistent with the exposure duration
(ED

A
) listed in Table A2 of 25 yrs for Scenario C.  The Advisory Group

suggests revising Table A2 by changing the value of T for Scenario C to
7.9x108 .

DOH:  Agreed.

Page A8 (THI - Target Hazard Index).

Suggestion: Appendix G (Engineering Controls) states that STARC values as-
sociated with a THI up to 100 may be acceptable if an approved surface
cap is in place.  In order to be consistent, the Advisory Group suggests
revising Table A2 to allow the modification of this parameter in Tier 2 if an
engineering control will be used at the site.

DNR:  The department in consultation with the Department of Health has re-evalu-
ated the allowance of THI values greater than 1, even with the use of engi-
neering controls.  In some cases,  engineering controls may reduce expo-
sure and allow greater concentrations of contaminants to safely remain in
place.  This may change the level of risk posed by these sites, but it does
not change the target risk goal for protection of human health, which has
been determined by the Department of Health for non-carcinogens to be
THI=1.  The same argument applies for the target cancer risk (TR) for car-
cinogens of 10-5.

The department=s intent in raising the THI (and TR) for capped sites was to
recognize the effectiveness of engineering controls in reducing exposure,
while still maintaining a limit on the level of contamination allowed to re-
main in place. The department does not believe that an unlimited amount
of contamination should be allowed to remain under a surface cap, even
with adequate engineering and institutional controls.  Some reasonable
limit is required to account for the uncertainty of long term (for example,
>50 years) future land use.  One way of looking at caps it that they create
numerous small hazardous waste landfills across the state.  Although in-
stitutional controls should provide a large measure of protection for the
long term, it is difficult for either the department or the current  property
owner to foresee future events which could change contaminant mobility,
public access, long term cap effectiveness, or maintenance.

The manipulation of THI for non-carcinogens and TR for carcinogens was
not a good way to calculate those contaminant limits, because it may cre-
ate the false impression that the acceptable risk level had changed.  In-
stead, the department has chosen to set the limit by simply using a mul-
tiple of the Tier 1 standard for the appropriate land use scenario.  At this
time, we intend to use a factor of 10 as a multiplier.  So, for example, lead at
an industrial site (Scenario C) would be limited to a maximum of 660*10 =



6600 mg/kg under a cap.  The department may need to modify the multiplier
value in certain cases, such as highly leachable or highly non-leachable
contaminants.  For example, the limits might  be higher for highly insoluble
lead mine tailings and lower for highly leachable lead battery waste.

Page A8 (TR - Target Cancer Risk)

Suggestion: Appendix G (Engineering Controls) states that STARC values as-
sociated with a TR up to 1x10-3 may be acceptable if an approved surface
cap is in place.  In order to be consistent, the Advisory Group suggests
revising Table A2 to allow the modification of this parameter in Tier 2 if an
engineering control will be used at the site.

DNR: See the response to the previous comment.  Acceptable levels under a cap
will be calculated by other means rather than modifying cancer risk or haz-
ard index.

APPENDIX A, FIGURE A3

Pages A11 and A12.

Suggestion:  Figure A3 states that the first order degradation constant (ë) may
be measured in the field.  Although it may be possible to conduct a field
experiment to determine ë on a site-specific basis, the cost for such a
study would likely be prohibitive.  The values for ë are primarily based on
constituent physical/chemical properties and are not likely to vary much
based on site specific conditions.  The Advisory Group suggests remov-
ing ë from the list of parameters which may be modified at Tier 2 based on
field measurements and further suggests that values for ë be determined
based on data in the available literature.

The Advisory Group also suggests that  C
DER

, AF, á
x
, á

y, 
á

z,
 F(x), K

oc
,

Q/C, THI, and TR, be added to the list of parameters that may be modified
in Tier 2 based on site-specific data.

DNR:  See the department=s responses to the previous suggestions regarding ë
(page 11),  K

oc
, (page 25),  and á (page 23), AF (page 22), F(x) (page 24), Q/C

(page 25).  C
DER

 is allowed to be modified at Tier 2.  THI and TR are being
kept constant at all sites and all tiers per DOH.

APPENDIX A, TABLE A3

Pages A13-A19.

Suggestion: Table A3 contains values for the dermal toxicity criteria RfDd and



SFd. The primary toxicological references (IRIS and HEAST) do not pro-
vide dermal toxicity criteria.  It is recognized that dermal toxicity criteria
can be derived from oral RfD (RfDo) and oral SF (SFo) values.  However,
to calculate dermal toxicity criteria from oral toxicity criteria it is necessary
to make an assumption regarding the gastrointestinal absorption or oral
absorption efficiency for each constituent. This information is not discussed
in the CALM guidance document.  It is understood that gastrointestinal
absorption (oral absorption efficiency) is chemical specific, and would not
be subject to modification in a Tier 2 evaluation.  Since this information
was not presented in the CALM guidance document, it is not possible to
provide comments on the values used for gastrointestinal absorption.  The
Advisory Group requests that these values be presented to the workgroup
for review prior to the release of the final CALM guidance document.

Table A2 indicates a default value of 1 for dermal absorption, while
Appendix B, Section 3.3 provides alternative default absorption factors
when compound specific factors are not available.  It is unclear which fac-
tor was used to calculate the Tier 1 STARCs.  The Advisory Group sug-
gests adding a new column to Table A3 that includes the dermal absorp-
tion factors used to generate the Tier 1 STARCs.

DOH:  The oral absorption efficiency (OAE) was discussed in the text.  A default
value of 100%, in accordance with EPA guidance, was used where chemi-
cal-specific data was not available.  The listing of 1 for dermal absorption in
the table was in error.  The OAE  should be listed as chemical-specific in
Table A2.  The oral and dermal variables were inadvertently left out of the
equations.

APPENDIX A, TABLE A4
Pages A20-A26.

Suggestion: Some constituents in Table A4 have either no data or incomplete
data, yet have Tier 1 Leaching to Groundwater Pathway (C

LEACH
) values

presented in Appendix B Table B1.  For example, antimony has no data
presented for Kd in Table A4, yet a value of 5.3 mg/kg is presented for
antimony in Table B1.  The Advisory Group requests that all chemical prop-
erty data used to generate the Tier 1 STARC values be included in Table
A4.

DNR: Some of the tables were not complete in the draft, particularly Kd. The tables
were reviewed in detail and supporting data has been included for all Tier 1
calculations.  We suspect that chemical property data exists for some com-
pounds but does not appear in the table.  The database will be revised and
updated as more information is located.

INSTITUTIONAL CONTROLS



The mandatory institutional control provisions in the proposed CALM guidance
document mark a significant departure from previous drafts of CALM.  The previous draft
CALM guidance document (March 13, 1997), outlined the various institutional controls
available and their inherent limitations.  That draft gave the MDNR the authority not only to
determine on a site-by-site basis whether institutional controls were necessary or appro-
priate, but also the authority to tailor the controls to fit the particular site, taking into ac-
count any special circumstances that may exist.  The new draft CALM guidance docu-
ment removes all discretion, requiring a deed restriction in the form of a restrictive cov-
enant, an easement, annual inspections, and a contract with MDNR that would provide
for penalties and the collection of a monitoring fee for every site cleaned up to a commer-
cial (scenario B) or industrial (scenario C) standard and any site where an engineered
barrier has been utilized.  Only those sites able to meet CALM=s conservative residen-
tial (scenario A) standards are exempt from these provisions.  The Advisory Group be-
lieves that the CALM institutional control provisions go far beyond what is necessary to
verify and ensure the integrity of a site. Taken together the Advisory Group believes that
the institutional control provisions impose such a cloud of uncertainty on future property
use that it outweighs the benefits of the No Further Action Letter (NFA).1  These provi-
sions will deter private parties from participating in the VCP, stifle the revitalization of
Brownfields,  and deter prospective buyers from taking title to any property subject these
restrictions.

DNR: Institutional controls, specifically restrictive covenants, are a necessary
part of the risk management process and are widely used by state VCPs
across the country.  Our contacts with other state VCPs indicate that the
effectiveness and durability and institutional controls is a primary matter
of concern among the states.  Sites remediated to a standard suitable for
commercial or industrial use require strong and durable controls to ensure
that the property use does not change.  Because property use is a deter-
mining factor in generating appropriate cleanup standards, property use
must not change significantly. If the land use scenario changes dramati-
cally, the methods and variables used to generate the cleanup standards
for the site are no longer valid.   The department feels that the restrictive
covenant and the easement and inspection provisions are the best tools
available to ensure that property use is controlled so that the remedial ac-
tions taken and the cleanup standards achieved remain protective.  One of
the major stated needs of industry, business and developers nationally
has been Aknown end points" for cleanup standards and acceptable re-
use. Rather than imposing a Acloud of uncertainty" with respect to future
property use, a well-constructed restrictive covenant should clear the air
by stating what current and future property uses are allowable and approved
by state and federal regulators, given the cleanup standards achieved at
the site.  Redevelopers should benefit from knowing exactly what uses are
appropriate for a specific property.   It is also important to keep in mind that
restrictive covenants which allow, prohibit or require certain activities are
quite common and often create very little impediment to property resale.



PUBLIC PARTICIPATION

The Advisory Group believes the CALM guidance document places excessive
public participation burdens on sites undergoing voluntary remediation under the VCP.
Information about all VCP sites, including the reports and correspondence from the prop-
erty owner as well as MDNR=s comments, is available in MDNR=s public files or by
contacting the MDNR project manager.  Interested members of the public can readily
learn about a site=s participation and involvement with the VCP from these sources.

The need for information disbursement and receipt of input from the community
will vary considerably from site to site.  The greater the degree of flexibility, the more likely
it is that an appropriate effort to provide for public participation can be negotiated with
the property owner.  Lack of flexibility in this area is a strong disincentive to participation
in the VCP.

DNR:  Public participation requirements were included in CALM for several rea-
sons: 1) The department believes they are an essential element of a reme-
dial action that allows any contamination to remain, and where a particular
land use is being permanently assigned to the property.  Such actions have
impacts on people living near the site and they have a right to be made
aware of and have input on those remedial actions.  2) Environmental jus-
tice issues addressed by Title 6 illustrate the need to get the community
involved in projects dealing with environmental contamination that may
affect community members; 3) the Brownfields process brings the com-
munity into the process of community revitalization, because brownfield
redevelopment is intended to revitalize communities, not just discrete par-
cels of property; 4) finally, the VCP=s Memorandum of Agreement with EPA
Region VII requires that the VCP include public participation requirements
that ensure communities near VCP sites have some input into the pro-
cess.

The department believes it must retain the public participation requirements
in CALM.  However, after further consideration, we agree with the com-
ment that the degree or amount of public participation necessary for a given
site should be, discretionary on the part of the VCP and the participant and
should not be strictly tied to the tier under which the site is evaluated. There-
fore, we have modified Appendix E so that all requirements beyond the
requirement to notify a representative of the city, town, or county in which
the project is located will be decided on a site-by-site basis with consider-
ation of input from the VCP participant.  While these changes build discre-
tion into the public participation process, it is anticipated that at least some
of the requirements beyond the minimum will be required for each project
using the VCP.

Appendix E, Section 2.2.

Suggestion: Section 2.2 B.(2), Section 2.3 A.(5), and Section 2.4 A.(3), all con-



tain similar language indicating that all comments received as part of the
public participation process must be considered by the VCP participant,
in consultation with the MDNR, in choosing an appropriate remedial action
plan.  The Advisory Group is unclear what the Department means by
Aconsidered."  The Advisory Group would oppose any interpretation that
would give the general public a voice in determining the form of the cleanup
taken provided, of course, the cleanup is consistent with the requirements
of CALM (which we agree is designed to be protective of human health
and the environment).

Section 2.2 B.(3), Section 2.3 A.(8), and Section 2.4 A.(7), all con-
tain provisions that establish a mechanism for resolving disputes that arise
from the public participation process.  The Advisory Group is uncertain
what constitutes a Adispute," and suggests including explanatory language
in the CALM guidance document.

Section 2.2 C., Section 2.3 A.(7), and Section 2.4 A.(6), should be
eliminated.  The mechanism outlined by the Department for public partici-
pation make this additional level of potential action unnecessary.

DNR:  By Aconsidered," the department envisioned taking into account each com-
ment that has merit.  This includes comments made by affected parties that
concern the cleanup standards, proposed remedial actions, or the overall
risk associated with the project.  Any such comments will be evaluated by
the department in light of cleanups done at other VCP sites.  As pointed out
above, the department believes it is appropriate, useful, and important to
involve the public in decisions that have an effect on and in their commu-
nity.  We expect that these provisions are not expected to significantly in-
terfere with most cleanups, based on past experience.  They simply allow
for reasonable community involvement where appropriate.  This is par-
ticularly important for large brownfield redevelopments and in cases
where the property is publicly owned.

Use of the word Adispute" in sections 2.2.B(3), 2.3.A(8), and 2.4.A(7) (now
section 2.2.C(5)) of CALM, meant a situation in which an affected party and
the volunteer, could not come to an agreement on the appropriateness of
one or more aspects of the cleanup.  These aspects we include the cleanup
levels calculated for the site, the remedial actions chosen for the site, or
the overall risk associated with the project.

We do not agree that sections 2.2.C, 2.3.A(7), and 2.4.A(6) (now section
2.2.D) can be deleted.  The words Amay require" indicate that additional
public participation actions will be required only in situations where the
most basic public participation requirements are insufficient to address the
concerns of affected parties. This provision was included to allow flexibil-
ity in unusual or unexpected situations.



RESTRICTIVE COVENANT

Section 4.1 of the CALM guidance document states that restrictive covenants will
be placed in the chain of title Aany time contaminants are left on a site at concentrations
that exceed cleanup levels determined using the Scenario A land use exposure assump-
tions."  The Advisory Group believes that this requirement goes well beyond placing fu-
ture property owners on notice of the extent of contamination on all or part of a piece of
property and the actions taken to address such contamination.

Paragraph 10 of the restrictive covenant provides that Athe Owner shall prohibit
all activities on the Property which may interfere with the response activities, operation
and maintenance, long-term monitoring, or measures necessary to assure the effective-
ness and integrity of a remedial action."  Such overly broad use-restrictions seriously
impair the value and marketability of real property.  In addition, it places the site owner in
the very difficult position of persuading would-be lenders and prospective purchasers
that profitable and necessary use of the property would not be prohibited by this broad
proscription.  It should be noted that such broad language and the provision in paragraph
14 that provides that the ARestrictive Covenant shall continue into perpetuity" are not
favored by appellate courts.2  Although Appendix E of the CALM guidance document
does provide a mechanism for rescinding the restrictive covenant, no such mechanism
can be found in the model deed restriction.  The absence of any such provision only
serves to further impair marketability.

DNR:  The department believes the restrictive covenant is a necessary risk man-
agement tool that ensures property use remains appropriate given the risk-
based and property use-based standards achieved by the remediation.  The
assurance of property use is an essential element of the cleanup and there-
fore a necessary part of the restrictive covenant.  The actions addressed in
paragraph 10 are prohibited in order to manage the risk associated with a
site remediated to standards other than the Scenario A (unrestricted use)
standards.  The department believes it is absolutely necessary to prevent
such activities so that the exposure variables applicable at the time of re-
mediation do not significantly change. Likewise, site development not con-
sistent with the site conditions and contaminant levels remaining on site
should be prohibited so that unnecessary exposures to hazardous sub-
stances do not occur.  Paragraph 10 is simply a statement that the cleanup
and post-closure plans cannot be interfered with.  If the intended land use
interferes with the plan, then a different remedial action plan or a different
land use should be considered.

If these provisions affect the marketability of a property, one must remem-
ber that the degree of remediation conducted at most sites is at the discre-
tion of the VCP participant; if more flexibility in the allowable use of the
property is desired, the property may be remediated to meet a more con-
servative cleanup standard, thus freeing the property for additional uses.
The department is not mandating the extent of remediation or the imposi-
tion of restrictions.  In fact, CALM has  broadened the range of cleanup



standards in order to accommodate cleanups to less than unrestricted-use
standards.  The volunteer is given the freedom to select the cleanup goal.

Based on comments from the Task Force, the restrictive covenant has been
re-formatted.  We have adopted a more Amodular" approach using a menu
of form paragraphs which can be used to tailor each restrictive covenant to
the site=s requirements.

Regarding the absence of a provision for rescinding the restrictive cov-
enant, this was an oversight by the department.  Although we intended
that the covenants could - and should - be removed when site conditions
warrant, no clear mechanism was given.  The covenant can be rescinded
using the new form in Appendix E, Attachment E3.

To accommodate changes in site conditions that may decrease the neces-
sary restrictions (short of total removal of the covenant), an Amendment/
Modification document has been developed which can be filed in the chain
of title to modify the covenant with DNR approval.  This has been included
as Attachment E4.

EASEMENT / INSPECTIONS

An easement is a grant of an interest in land that entitles a person to use land
possessed by another.   Paragraph 6 of the model restrictive covenant purports to grant
MDNR a non-exclusive easement over the property to Ainspect the Property and perform
such investigations and actions as the MDNR deems necessary for any one or more of
the following purposes:

Ensuring that the use, occupancy, and activities of and
at the Property are consistent with this Restric-
tive Covenant;

ii. Ensuring that any remediation implemented com-
plies with state law, including but not limited to
�260.350, et seq., RSMO; �260.565, et seq.,
RSMO; �260.435, et seq., RSMO; �260.500, et
seq., RSMO;

iii. Performing any additional investigation or reme-
diation necessary to protect human health and
the environment;

[iv. Ensuring the structural integrity of any engineer-
ing controls described in this Restrictive Cov-
enant and Grant of Easement and their continu-
ing effectiveness in containing pollutants and lim-
iting human exposure to pollutants.]"

The above easement gives the Department cart blanche to enter the site, inspect, inves-
tigate, remediate, and practically anything else, regardless of whether the activities re-
late to the original site characterization and voluntary cleanup.  This is an extremely broad



grant of authority when viewed in light of the stated purpose for requiring the easement,
which is to allow the MDNR access to the site to conduct inspections to ensure the use of
the property has not substantially changed and to evaluate the condition of engineering
controls installed on the property.

Many of the sites that will enter the VCP, by their very nature, are not heavily regu-
lated by the Department; they are not subject to RCRA and are not subject to listing in the
Missouri Registry.  Such sites would rarely, if ever, be inspected by the Department.
Under the CALM guidance document, however, these sites would be subject to, at a
minimum, annual inspections in perpetuity.  While the Department states in the CALM
guidance document that the annual inspections would be for the purpose of ensuring that
the

property=s use is consistent with the restrictive covenant, many restrictive covenants will
impose site-wide restrictions, thereby giving the Department the opportunity (if not the
obligation) to conduct a site-wide inspection.  While the Advisory Group believes that
Department personnel would limit such an inspection to only those purposes outlined in
the CALM guidance document, it is important that the scope of the inspection be made
abundantly clear.  This would diminish the fears of the some the Advisory Group that
foresee the escalation of these inspections into annual compliance inspections for air,
water, and waste.

DNR: Our intention in requiring inspections for all properties for which a restric-
tive covenant has been recorded is to ensure that the provisions of the
restrictive covenant are being met, and nothing more.  The department has
no intention of conducting general environmental compliance inspections
for air, water, and waste using the VCP inspection as permission.  This is
not to say that flagrantly unlawful or inherently unsafe conditions or activi-
ties at the site that are not associated with the restrictive covenant condi-
tions can be ignored if observed during a restrictive covenant inspection.
One of the responsibilities of the department is to address such conditions
and activities.  However, the department has other mechanisms for address-
ing these issues and has no intention of using the CALM Restrictive Cov-
enant for purposes unrelated to the cleanup or post-closure care.  To fur-
ther clarify this, Section 6, Part iii of the covenant now specifies that any
additional investigation or remediation conducted by the department un-
der the easement will be limited to that related to the VCP cleanup.

PENALTIES

The CALM guidance document requires all site owners whose property will be
subject to a restrictive covenant, to enter into a contract with MDNR that will provide,
among other things, for the collection of penalties should the requirements of the restric-
tive covenant breached.  The penalties, as outlined in the contract, could range from a
minimum of $5,000 per day per occurrence to a maximum of $10,000 per day per occur-
rence.  This contract appears to give the Department authority it does not have under the
VCP.  In addition, the placement of an executory contract in the chain of title will raise a
cloud over the property=s title limiting marketability and operating as yet another serious



disincentive to participate in the VCP.   The Advisory Group believes that the contract is
not necessary.  In the event the terms of the restrictive covenant are violated, the Depart-
ment can void the No Further Action Letter and presumably bring an enforcement action
against the site owner requiring additional site remediation activities be undertaken.
This is a sufficient Ahammer."  Penalties are not  needed.

DNR: The department believes that rescinding the No Further Action Letter may
be an inadequate measure, so some kind of penalty provisions are neces-
sary.  Many other state VCPs are including penalty provisions as part of
their institutional controls.  For example, Illinois has a penalty ceiling of
$25,000 per day, Texas $10,000.

However, it is apparent that the subject has caused concern by the task
force.  The wording of the contract may have given the impression that
penalties would be imposed automatically with any violation and that there
was little or no flexibility.  Several key revisions have been made in re-
sponse to this concern.  The lower end of the penalty range has been low-
ered to $100 per day.  Also, the phrasing of the penalty provision of the
contract (section 4) has been changed from Ashall pay a penalty" to Amay
be required to pay a penalty".   The department would first make attempts

to bring the site into compliance before assessing penalties, by notifying
of the noncompliance and allowing a reasonable time for it to be corrected.
Although this was our intent from the beginning, it was not clearly stated
either in the text or the contract itself.  Language has been added to the
text in Appendix E to further clarify.

SUMMARY OF INSTITUTIONAL CONTROL COMMENTS

The extent to which the Department=s proposal has gone beyond the mandate
and the intent of the VCP can be illustrated by comparing the burdens outlined in the
CALM guidance document (for those sites that cannot achieve the conservative residen-
tial standards) with those burdens imposed on sites listed on the Missouri Registry for
Uncontrolled and Abandoned Hazardous Waste Sites.  The Advisory Group believes the
following chart shows the excessive nature of the institutional control provisions in the
CALM guidance document, especially in light of the fact that the sites that will be sub-
jected to these requirements will have been voluntarily remediated.

Burdens Imposed On VCP Sites
Burdens Imposed On Missouri Registry Sites
 Voluntarily agree to enter program and pay Department=s oversight costs

 Department lists site, property owner has right
to appeal
 Deed Restrictions  Deed Notice
 Easement granted to MDNR  No equivalent
 One-time Inspection/Monitoring Fee  No fee
 Annual Inspection at a minimum.  Typically an annual inspection
 Prior notice of intent to transfer property

 Notice to buyer of site listing and
notice to Department within 30 days of transfer



 Minimum penalties of $5,000 to maximum of $10,000 per occurrence
 $1,000 penalty

Change of use requires Department Approval.  No appeal procedure identified
and no appeal may be allowed since the burdens imposed are through contract
and not administrative action.  ASubstantial Change" in use re-quires
Department approval.  Appeals of MDNR decisions go to Hazardous Waste
Commission

SUGGESTIONS

In light of the comments presented above regarding the proposed institutional
controls, the Advisory Group suggests revising the CALM guidance document to reflect
the following changes.

The No Further Action Letter should serve as the primary institutional control.  The
exact terms of the NFA letter should be crafted on a site-by-site basis.  The
NFA letter would, among other things, memorialize the long-term obliga-
tion to maintain the property classification or engineered barrier.  The NFA
letter would be made part of the property=s chain of title so that any poten-
tial buyer of the property, or even potential purchaser of an easement across
the property, would have record notice that the contamination exists and
that the property is subject to certain control mechanisms.

Although the Advisory Group feels strongly that the NFA Letter should be the pri-
mary institutional control, other institutional controls, such as restrictive
covenants, negative easements, and local ordinances, have value under
specific circumstances.  Use of any of these additional control mecha-
nisms should be the subject of additional negotiation between the appli-
cant and the Department.

It should be made clear under what circumstances the Department will require an
institutional control be recorded in the chain of title.  Those circumstances
should be limited to whenever the user takes advantage of any combina-
tion of the following measures: 1) restrict a site to industrial/commercial
use; 2) establish remediation objectives based on a target cancer risk
greater than 1x10-5; 3) establish remediation objectives based on a target
hazard quotient greater than 1 for noncarcinogens; 4) rely on an engineered
barrier; or 5) set the point of human exposure at a location other than the
source.

The mandatory annual inspection and easement provisions should also be re-
moved and replaced with annual compliance reporting by the site owner
along with random inspections of a small percentage of those sites that
have completed the CALM process.

The penalty provisions in the CALM guidance document should also be removed.
The Department=s authority to void the NFA letter and the ability to bring
an enforcement action against the site owner to require further remedia-
tion is sufficient.  Additionally, the VCP statute makes it a Class A misde-
meanor to submit false information in connection with a VCP site.  This
should be a sufficient deterrent to ensure that annual compliance assur-


